Gene expression and localization of a β-1,3-glucanase of Lotus japonicus.
Phytohormone abscisic acid (ABA) inhibits root nodule formation of leguminous plants. LjGlu1, a β-1,3-glucanase gene of Lotus japonicus, has been identified as an ABA responsive gene. RNA interference of LjGlu1 increased nodule number. This suggests that LjGlu1 is involved in the regulation of nodule formation. Host legumes control nodule number by autoregulation of nodulation (AON), in which the presence of existing root nodules inhibits further nodulation. For further characterization of LjGlu1, we focused on the expression of LjGlu1 in relation to AON. In a split-root system, LjGlu1 expression peaked when AON was fully induced. Hairy roots transformed with LjCLE-RS1, a gene that induces AON, were generated. Expression of LjGlu1 was greater in the transgenic roots than in untransformed roots. LjGlu1 was not induced in a hypernodulating mutant inoculated with Mesorhizobium loti. These results suggest that the expression of LjGlu1 is involved in the system of AON. However, neither hypernodulation nor enlarged nodulation zone was observed on the transgenic hairy roots carrying LjGlu1-RNAi, suggesting that LjGlu1 is not a key player of AON. Recombinant LjGlu1 showed endo-β-1,3-glucanase activity. LjGlu1-mOrange fusion protein suggested that LjGlu1 associated with M. loti on the root hairs. Exogenous β-1,3-glucanase inhibited infection thread formation by both the wild type and the mutant, and nodule numbers were reduced. These results suggest that LjGlu1 is expressed in response to M. loti infection and functions outside root tissues, resulting in the inhibition of infection.